Studies on amino acid metabolism in the brain using 15N-labeled precursors.
The transfer of label from 15N-alanine and 15N-glutamate into amino acids in incubated brain slices has been followed using gas chromatography/mass spectrometry (GC/MS). 15N from alanine appeared in both amino and amide groups of glutamine more rapidly than into aspartate, glutamate and GABA, which were all labeled at similar rates. Maximum labelling of approx. 50% enrichment of these three metabolites was achieved in 3 hr. The 15N present in doubly-labeled glutamine exceeded that in the singly-labelled after 30 min. 15N from glutamate was rapidly transferred to aspartate and to alanine, with slower incorporation into glutamine and GABA. As was seen with labeling from alanine, doubly-labeled glutamine was higher than the singly-labeled species, also reaching some 50% enrichment in 3 hr. Depolarisation with 40 mM extracellular K+ caused a considerable reversal of the ratio of doubly- to singly-labeled glutamine species from both alanine and glutamate. The results are discussed in terms of the effects of depolarization on the glutamate/glutamine cycle.